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(54) POLARIZED LIGHT ILLUMINATOR AND PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To constitute a miniaturized and compact 
polarized light illuminator where an integrator optical 
system and a polarized light conversion optical system 
are combined and whose light utilization efficiency is 
high. 

CONSTITUTION: This polarized light illuminator 1 is 
provided with a light source part 2 emitting light whose 
polarization direction is random, a 1st lens plate 3 
constituted of plural rectangular condenser lenses 
whose outside shape is rectangular and condensing the 
light emitted from the light source so that plural 
secondary light source images may be formed, and a 2nd 
lens plate 4 placed near a position where the plural 
secondary light source images are formed and equipped 
with a condenser lens array, a polarized light separation 
prism array 420, a X/2 phase difference plate 430, and 
an emitting side lens 440. In a stage where the minute 
secondary light source image is formed by the 1st lens 
plate 3 constituting the integrator optical system, 

polarized light is separated. Therefore, since the spatial spread of an optical path associated 
with the separation of the polarized light is restrained, the illuminator 1 is miniaturized though it 
is provided with the polarized light conversion optical system. 
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^•f - 5 m v£$m%% u V X<DZti*:ti \c X o T £ *t 

[»** 5 j n^i^^4<Dohco{mv^(omic 

So 

[if** 6] fl|jfcJS5fc*5<,*-C, IfJlB^A^^Xfigr 
IBS 1 o wXiKt—fWbSiK-C^S - i Sr#mt-r5 

[if** 7 1 it*3Jl7^^^^L4<o5*JW^B^a^^*^c: 
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[H** 1 0 ] if** 1 & L 4©5 ^cd{pJ*i,;6>cd* 
L-CmrE^t'-AxXy s/^o« 

[If**ll] sf**l#<^Ll 0<D?h<D{5Itxfa<D 

So 

[if** 1 2 ] if** l?i^Ll 1 CD 5 *>W{pI^C0 
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[if** i 3 ] if** i &v> l i 2 co 5 *>©^m*»© 

JgiCtJ^T, HtrtE«^«IXyXATH'tt> BufEilft 

20 ^axfcEs^tt^coxy XA-a-jStoSrWu-cv^t*^ 

[if** i 4 1 it** i 3 jd*3v vr, w>t&mytftmm 
tftetit $ SuEX y x A-a-^ t tufas** 5 9 - 

L-CE*co*-[6]{c-?iJ^ie?iJ $*xXV ^ d £ Sr#mt -r 

it*** i 5 ] if** i 4 tcfc v>-c» mmm^mm 

30 *s»rtS*ixfclWEXyXA-frj«fl:i:iJWBRlt$5-*s» 
fig^^fcWIEXyXA-a-^fi, mJEv-^xA3tttilc^ 
LTEA©:*fflfc:XEtefiyiJ**u-0*5 £*lc» huE<B 
-tH^n^WE r- A jbtt »C» L T {5 If PI 
- co«M^ « £ * 5 «t 5 l-Sa?iJ S ixx v ^ 5 d £ £ 

[if**l 6] tf**l 4JC*3^T, tiilfHgtftftffl£ 

fig^HfcWEXy XA^flcii, mjEV^xA^ttt^^ 
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«ME**w>'XT Wfi«gc©*3t f l/Xfrb ft*), m 
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[ooo3l -o-f-^'v— flcaWfcfiH* 

£ x JBl©l^>'X«t:1ft*bTV*5**©«JI^3fci''J<' 
Xlciot^llt. ^ft^fti^Xfcj; 9$J9fc$ 
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7K, l/2tt«lS, Joit^ffiltlaJW-VX^xfc 
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f±ffjfe«?t^«txy xat w©m*tffi©ttiJKia«*n 
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$S$-&T, «3tffi^fl»o/t«flfifcbT^«. bfc*5o 
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[0 0 14] £©J:3K:, W$Jv5 2j!k3tSi«w^ 
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[0 0 15] ft*S, HRWfctt* WfAJtiOifi) 
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#flS<frS* wX©ig'frS:}3J;tfK£U 9— ©RttJK©A 
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fc3 tt}|ffl!l i/vXSr«B&-f-5 r t #T-£ a 0 
[0 0 19] jtWSSw^WJtettds^^^^^Wlw 

M?r«iLt> fgl©i-vXfclc:«fc?)^/&£H5 2& 
ttffitt fcffilft t'- A ^ X y y 9 o>U9t\zJ$LW. 

-fg^f-A^Xy -^©^©^©ifcttSWH 
ft tf — A * X y -y * ©B25iJ*fa M *7 TWW L fc* 
fiiftS<fc5Kft^*£1»j&XniiJ:v\ d©^K 
fcfc. ftiK**l©»»fc*Ht;$*-t. $&i<ou>xm\>m 

-(Dfi7^(7in-*i*]^¥tT^ib$-&T, rnvrnKDw 
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[0023] rw^g-. (Hft#8f£i8ia5Mfifc $ HfcX y x 

[00 2 4] <BJt$)-«tlgl*S^$HfcXy XA 
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[0 0 2 9] ftjUgB 2 f±, 3tJBl9 ^201^, ifct&ffi 

f2 0 1 A^stst^fc^^^'ifiMii, »»ffiy 

^^i^oT^l(OU^Xtg3^Alt^n5o id 
[0 0 3 0] 02 Clf43? 1 (D U->Xt£ 3 cO^IR^ Lt 

(offin* LtM-temmyti'^x 3 0 1 

sa^ij Ltm&xh mi<n u^xm 3 (cam vtcK 

tt, ^i* X 3 0 1 (Oijfe^ffl lc J; i9 , v-^xa 
)tfi l t iE^sflrt CJiM3fc i^vx 3 0 i<D&bm 

(DiSL^m^i h &<^fc«>, UTX& 2 ®.ytmM t vfj* 

[0031] nvm 1 i-x*m<vm 2<n>u 
^x«4(co^Tiftpj-r-5 0 i2©i/yx«4it mt/t 

l^yX7K 4 10, {1^867" y XA7M 4 2 0, 



X/2tit&W&4 3 0, &t^ttSttfiy^>'X4 4 OA^If 
/&£«a5^-£-«Jl#-Cfc<9, ^lWl^>X^3iCi5 2 

WL{C^LTSI^¥SF*5^gag$HT^5o ^©^2 
<DU>"X;&4fi, -Ot^U — 2©l/yX 

yt^mm^t Lx<Dmm*witn^x\,^ 0 

[0032] M% fyxr W4ioiif iw yyxs 

10 ;& 3 *m$L-$-Z>m?M% WVX 3 0 1 t ISl^Wft* w->- 
X4 1 1 £r1«ifcB2?nJL;fct>©T-;fc«9, f l©l/yX«3 
^fe©3tSr*)t-r5^ffl^fc^ 0 ^u^XTW4 1 
0f4, -T^i/u->?3fe^W^2(OL-vX«lCffiai- 

[0 0 3 3] I*wyX7W4 1 0§r#^i-?.m3fe^ 
VX4 1 1 irBlW^^X^SSr^-rS^**^^ 
X3 0 1t(±. Pl-O^-fe^S.^U'V'Xi^tt?:* 

-rz>-&mtt\>\ %mM.2t^o>yt<Dm i &Kfecx&* 

20 XA7M 4 2 OicA*ti-^3t»4, fOiilWi^^ 

ft)tl/yX4 1 lH^irouv-xtgs^^i- 
3*6^*1^X3 0 1 tlH-(OU^X#ttSr*-t-?,t> 

<da\ 0 1 tm&M<r>f^^v 

X\^m—\/yXmte.Zft-fZ>i><Di:-?%Wr£tf£\<\ 
[0 0 3 4] 0 3{itt<i3t^il^'yXATU'l'4 2 0<O 

XA7K 4 2 011, rt^tcii^^^xfcE^tt 

^wr/y x^»?>^5fi*t'-A^7 p y s/^-4 
30 2 1 1, P)D<rt$i5^stt)K^<ix.fcEg^tt^©7 p y x 

A^W^/iSSW^ 7-4 2 2 t^t)^5*H:S* 
*i^yX7W4 1 o^«jEg-r5A)t^^X4 1 

u-c 1 tt(om*mf$.i¥-mmfo-rz> <t 5 fc^iijw{cia» 

$^^TV^5 <) ifc, locoiB^f-^^^y y^ — 4 2 
lcoHHgWp t locoKtt5 7-4 2 2 O^tgWmte^ 

m-Z>%k%\/^%4 1 l(D«S48Wl/2 t^5<t5t, 

[0035] %KD\"i/7:m3\z£<9&i$,£i% 

5 2^^/45ffi*f-A^7°y ^-42 KD&MZ 
jSe-T S i 0 {13t^8i7 ,, PXA7K42 0 Sr^tf 
^2CDU^Xtg4^i£g$nt^?)o 3t« 
g6 2 »4^r CD^ti!l)ttt R *s x A^tlft L fc» LT«*»K: 

[0 0 3 6] El 1 *5 J; 1^12)3 §r#R?,L-CaftB^i-^i:, ffi 
3t^Pi^ , yXATH'4 2 0lCAltLfc7V^A/£ffibfc 
50 Jt{4<B3tf— A^T'y s/^ — 4 2 1 fcj; t>fi5)t*l«J<DS 
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*-4 2 1 Sr^O^Wf-So S«*3tttiH3t 
t*-A^/y 2 l©fiMi!4 2 3T'S*fL 

Ti*fT#ffl4:tt9 0«SE*., IHSi-*£Elt 5 9-4 2 2 
(tt&fc-t-EJtS ©KttB4 2 4 -eglt-UTJttT 

^gT*ii3t^Bl7 p y XAT U"f 4 2 0 i t> mjw**u5. 
[0 0 3 7] «IMMI^JXA7W 4 2 OCDmttffiK 
11, 1/2 teffi^JK 4 3 1 asgUflftKB* £ Hfc X / 2 
-t£=ftH«4 3 0*SKS$^TV>5 o i-Jict>*,» flS##«l 

-421 ©mttffiStfH-©* 2'CMeMJK4 3 lmi 
BS4 3 1 .1:0, {s^tt'-A^^y i/^-4 

2 l*>e>mJtS*ufcP«3t3t»±x l/2fffiil4 3 1 
SriiiB^5 RK:«#ffi©ia<6ftUIi t7 S «3t3t^ t £ 

sats 9-4 2 2a»e>m*ts*ifcs« 

?t3tttA./2^S)K4 3 1 SriiiiL-fcV fiSDfcffi 
©EfcH^fflttHJOSttl", Sfl3te3te©4*A./2<Mfig 
£4 3 0 fcilil-t-So «±Sr*t«)5ts m/tfte?!) 
XA7M4 2 0i;/2ttffii«4 30tJ:t)> 9^ 
^fc«3tottti««©<H3te* (;:©»£-W:S«3fcft) 

[0 0 3 8] r<7?«t SKUCSiBftftK^feHfcftjfc 
fi, aitft!)wX4 4 0»Cj;9fig^|S*gE5^t**^, 

Xtg3iC«t'9«J9ai$^fc-('^-v ; cif4x i2©l/VX 
J6fOt)t»f^!)XA7W4 2 0t-J:?3 9>'^ 

tc#8t§av i/2-fii:taM«4 3 osriiji-rs^^ia 

[00 3 9] ^±tftej Lfc<fc 5 #«©«36IS0!»1t 
£3? i ©wyx« 3 k. x v MXftmrr y xat W42 

ffiJI*4 3 0«>3fS©IH*j6fc*v^-C, Pfi3t3t*S«3fc 

[0 0 4 0] *^JT*tt. «ft©*gM"Cfe5 

^5«/Me*6fl£fft3fcl^X3 0 1 =^HI«<D*g^B^t 
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[004 3] El 4 2 iC«472fl%flR^SeS 

lOli, ^7°y XASrftffi Lfc^J-C'feSo ~©[Hl-^: 
1-«fcM£, «3tflRW»lt 1 0 "Ctt, Wl^yXA6#36 
jHtB2 t^l ©wXtR3<Dra»cEB$H-C^5. ^SIS 
gB275^^7 , 'y XA6(cA#tbfc3t(4, ^XyXA 

S^o-C^lOL-^X^S^AttL, d3tf-^^7 p 

!)^42i ©BJfScc>{S:tti-a-r5o 
30 [0 0 4 4] ^©i5(CL.T, ^i«ou^Xtg3^J;t) 
MS 2iife«WI5r^7!) XA 6 S-fSB-T 

[0 0 4 5] rCl-C, *WCt±, ^^yXA6 5r^l 
<Dl^vX*g3<DAItfi!l©ffi»^L-T— »-ft:UT*)5. r. 

(Dtitbic^ tftX!)XA6tIiroi/yXtg3i©Hf 

^ y XA 6 S:^ 1 (O U>-X« 3 UT— fWbi-5 r t 
40 {C«t9, )tj!l§l5 2*^W3t : Sr, »^t5ri!fe<l2© 

[0 0 4 6] (MMffl 3 ) v-^^A)tttL{C*J-L-Cfil^ 

ic««7 fc^fliT-Ett-r 5 *> 5 3tassu 2 *• v-x 9 a 
M2x**\^tcj?&sxmzh. mie)i'>xm3&mj$.-r 

ZtSeMMft^^Xz 0 1 SrM'C^<ou^X^-t-5^jfe^ 

[0047] in 5 icTjv-r «t 5 1-, *m<r>mw&w. 100 

so T?fi«'£?*«'J^II* l^X310lC±!9|glCDU ^X« 
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so «i/ J ci,%U3T?«fflUrv^St>©i:IRI«**3t^>'X4 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polarization lighting system which illuminates a 
rectangular lighting field etc. to homogeneity using the polarization light which arranged the 
polarization direction. Moreover, this invention relates to the projection mold display which modulates 
the polarization light by which outgoing radiation was carried out from this polarization lighting system 
with a liquid crystal light valve, and carries out the enlarged display of the image on a screen. 
[0002] 

[Description of the Prior Art] The integrator optical system using two lens plates as optical system 
which illuminates the lighting field of the rectangle of a liquid crystal light valve etc. to homogeneity is 
known from before. Integrator optical system is indicated by JP,3-1 1 1 806, A and is already put in 
practical use as a lighting system of the projection mold display using a liquid crystal light valve. 
[0003] Integrator optical system is theoretically the same as that of what is used for the exposure 
machine, and it divides the flux of light from the light source with two or more rectangle condenser 
lenses which constitute the 1st lens plate, and it is made it to carry out superposition image formation on 
one lighting field through the 2nd lens plate of a configuration of having had the condenser lens group 
corresponding to each rectangle condenser lens for the image (light source image) started with each 
rectangle condenser lens. In this optical system, while the use effectiveness (lighting effectiveness) of 
light source light improves, luminous-intensity distribution which illuminates a liquid crystal light valve 
can be made into about 1 appearance. 

[0004] On the other hand, in the common projection mold display using the liquid crystal light valve of 
the type which modulates polarization light, since only one kind of polarization light can be used, the 
abbreviation one half of the light from the light source which emits a random polarization light is not 
used. Then, the proposal which raised the use effectiveness of light is made by making available light 
which is not used. A typical example is EURODISPLAY. '90 The polarization conversion optical 
system which is indicated by 67 pages from 64 pages of PROCEEDINGS, and was mainly equipped 
with the polarization beam splitter, and the lambda / 2 phase-contrast plate like is used. In a liquid 
crystal light valve, polarization conversion optical system changes the polarization light of the class 
which cannot be used into the polarization light of a class which can use the liquid crystal light valve 
concerned, and raises the use effectiveness of light source light. 
[0005] 

[Problem(s) to be Solved by the Invention] Here, it is possible by combining above-mentioned integrator 
optical system and polarization conversion optical system to raise further the use effectiveness of the 
light from light source light. However, when these are combined simply, the breadth of the whole 
optical system will be expanded twice [ about ]. For this reason, unless the projection lens of the 
diameter of macrostomia is used extremely, it will become difficult to attain the miniaturization of about 
[ that efficiency for light utilization in a projection mold display with the small f number cannot be 
improved ] and optical system. 
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[0006] The technical problem of this invention is for it to be small and constitute in a compact the high 
polarization lighting system of the efficiency for light utilization which combined integrator optical 
system and polarization conversion optical system in view of this point. 

[0007] Moreover, the technical problem of this invention has such high efficiency for light utilization, 
and it is to realize the possible projection mold display of obtaining a bright projection image, without 
using the projection lens of the small diameter of macrostomia of the f number by using a small and 
compact polarization lighting system. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
polarization lighting system of this invention Consist of two or more rectangle condenser lenses which 
have the light source section to which the polarization direction carries out outgoing radiation of the 
random light, and a rectangle-like appearance, and the light by which outgoing radiation is carried out 
from said light source section is condensed. The configuration which has a condenser lens array, a 
polarization separation prism array, lambda / 2 phase-contrast plate, and the 2nd lens plate equipped 
with the outgoing radiation side lens is adopted by being placed near the 1st lens plate for forming two 
or more secondary light source images, and the location in which said two or more secondary light 
source images are formed. Furthermore, said condenser lens array consists of two or more condenser 
lenses in said 2nd lens plate. Said polarization separation prism array is what divides a random 
polarization light into P polarization light and S polarization light. It consists of two or more polarization 
beam splitters and two or more reflective mirrors, the aforementioned lambda / 2 phase-contrast plate 
are arranged at the outgoing radiation side side of said polarization separation prism array, and said 
outgoing radiation side lens has adopted the configuration arranged at the outgoing radiation side side of 
the aforementioned lambda / 2 phase-contrast plate. 

[0009] In the polarization lighting system of this invention, two or more minute flux of lights (secondary 
light source images) are formed with the 1st lens plate which consists of two or more minute rectangle 
condenser lenses, and after dividing these flux of lights into P polarization light and S polarization light 
from which the polarization direction differs, the plane of polarization of one polarization light or both 
polarization light is rotated, and it is changing into the condition that plane of polarization gathered. 
Therefore, one kind of polarization light to which the polarization direction was equal can be irradiated. 
For this reason, the illumination light with it can be obtained. [ high efficiency for light utilization and ] 
[ highly defined ] 

[0010] Moreover, in that case, although it is possible to constitute a polarization illumination-light study 
system, using a polarization beam splitter simply, since the breadth of the whole optical system is 
expanded twice [ about ], it produces un-arranging — the miniaturization of optical system becomes very 
difficult. In this invention, since polarization light is separated using the process of generation of 
secondary minute light source images which are the description of integrator optical system, the spatial 
breadth of the optical path accompanying separation of polarization light can be controlled. Therefore, in 
spite of having polarization conversion optical system, the miniaturization of a polarization lighting 
system can be attained. 

[001 1] On the other hand, the projection mold display of this invention is characterized by having the 

polarization lighting system of the above-mentioned configuration as the lighting system. 

[0012] 

[Embodiment of the Invention] In the polarization lighting system of this invention, said condenser lens 
which constitutes said 2nd lens plate can be made into said rectangle condenser lens and analog which 
constitute said 1st lens plate. 

[0013] Instead, it is good as for what is different in each magnitude and configuration of said condenser 
lens which constitutes said 2nd lens plate. That is, it can be made to be able to respond to the magnitude 
and the configuration of secondary light source images which constitute said 1st lens plate and which are 
formed as said rectangle condenser lens be alike, respectively, and the configuration which sets up each 
magnitude and configuration of said polarization beam splitter in which these secondary light source 
images are formed can be adopted. In this case, it is set up so that each condenser lens which constitutes 
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said 2nd lens plate may also serve as the magnitude and the configuration corresponding to the 
magnitude of a corresponding polarization beam splitter, and a configuration. 

[0014] Thus, if the magnitude and the configuration of each condenser lens and a polarization beam 
splitter are set up so that it may become the magnitude and the configuration which are made equivalent 
to the magnitude and the configuration of secondary light source images which are formed, namely, are 
sufficient for including the secondary light source images concerned, the use effectiveness of light can 
be raised. Moreover, equalization of illumination distribution can be attained. 

[0015] In addition, generally secondary big light source images are formed in the core side which is a 
system optical-axis side, it follows toward the circumference side, and secondary light source images 
formed become small. Therefore, what is necessary is to make big the condenser lens and polarization 
beam splitter by the side of a core, and just to let the thing by the side of the circumference be a small 
thing. 

[0016] A condenser lens uses the thing of the same magnitude and a configuration, and you may make it 
equivalent [ condenser lens ] to secondary light source images with which those magnitude and 
configurations are formed only in each polarization beam splitter here. Also in this case, the use 
effectiveness of light can be raised and equalization of illumination distribution can be attained. 
[0017] Next, it is necessary to arrange the light source section so that the light source optical axis may 
make few include angles to a system optical axis, so that secondary light source images formed with the 
1st lens plate may be located in the part of a polarization beam splitter. The light source optical axis R 
can be made in agreement with the system optical axis L, and it can be made to arrange by instead 
arranging deflection prism, without leaning the light source section. For example, the configuration 
which arranges a deflection lens is employable between the light source section and the 1st lens plate. A 
deflection lens can also be made to unify to the 1st lens plate. 

[0018] Instead of using a deflection lens, the rectangle condenser lens which constitutes the 1st lens 
plate can also be used as the lens of an eccentric system. Instead, it is good also considering the 
condenser lens which constitutes the near condenser lens array of the 2nd lens plate as an eccentric 
system lens. When using as an eccentric system lens the condenser lens which constitutes the near 
condenser lens array of the 2nd lens plate, the outgoing radiation side lens which is the component of the 
2nd lens plate can be omitted by adjusting the include angle of the eccentricity of each eccentric system 
lens, and the reflective film of a reflective mirror. 

[0019] On the other hand, instead of constituting optical system so that the light source optical axis of 
the light source section may incline to a system optical axis, the next configuration can be adopted and 
secondary light source images formed with the 1 st lens plate can also be located in the part of a 
polarization beam splitter. Namely, what is necessary is just to constitute optical system so that a light 
source optical axis may be in the condition of having carried out the parallel displacement only of the 
amount of the one half of the breadth of a polarization beam splitter towards the array direction of the 
polarization beam splitter concerned, to a system optical axis. In this case, it is made to correspond to 
migration of a light source optical axis, and the 1st lens plate also makes the parallel displacement only 
of the same amount carry out in the same direction, and doubles the core of the 1st lens plate concerned 
with a light source optical axis. 

[0020] In addition, the part which actually needs the condenser lens which constitutes the condenser lens 
array of the 2nd lens plate is a part corresponding to the breadth of a polarization beam splitter. 
Therefore, what is necessary is just to set the breadth of each condenser lens as a dimension equal to the 
breadth of a polarization beam splitter at least. 

[0021] Moreover, what was formed with TN (Twisted Nematic) liquid crystal as lambda / a 2 phase- 
contrast plate can be used. 

[0022] Next, the thing of a configuration of having the square pole-like prism composition object with 
which the reflective film was formed in the interior as a reflective mirror can be used for it while the 
polarization separation prism array mentioned above has the square pole-like prism composition object 
with which the polarization demarcation membrane was formed in the interior as a polarization beam 
splitter. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/24/2004 



Page 4 of 12 



[0023] In this case, the prism composition object with which the polarization demarcation membrane 
was formed, and the prism composition object with which the reflective mirror was formed can be 
considered as the configuration arranged in the direction of a right angle to the system optical axis at the 
single tier. 

[0024] For example, the configuration which arranged each of a polarization demarcation membrane so 
that it might become whenever [ almost same tilt-angle ] to a system optical axis can be used for them 
while arranging by turns the prism composition object with which the polarization demarcation 
membrane was formed, and the prism composition object with which the reflective mirror was formed in 
the direction of a right angle to a system optical-axis optical axis. 

[0025] While arranging the prism composition object with which the polarization demarcation 
membrane was instead formed, and the prism composition object with which the reflective mirror was 
formed in the direction of a right angle to a system optical axis, each of a polarization demarcation 
membrane may adopt the configuration arranged so that it may become whenever [ symmetrical tilt- 
angle ] to the optical axis concerned on both sides of a system optical axis. 

[0026] In the projection mold display of this invention equipped with the polarization lighting system of 
each above-mentioned configuration on the other hand A colored light separation means to divide the 
flux of light from a polarization lighting system into at least two flux of lights generally, It has a colored 
light composition means to compound the modulation flux of light after becoming irregular with the 
modulation means, and considers as the configuration which indicates by projection the synthetic flux of 
light acquired by the colored light composition means concerned as a color picture on a screen through 
projection optical system. 
[0027] 

[Example] Below, each example of this invention is explained with reference to a drawing. 
[0028] (Example 1) Drawing 1 is the outline block diagram which saw superficially the important 
section of the polarization lighting system of an example 1 . The profile configuration of the polarization 
lighting system 1 of this example is carried out from the light source section 2 arranged in accordance 
with the system optical axis L, the 1st lens plate 3, and the 2nd lens plate 4. The light by which outgoing 
radiation was carried out from the light source section 2 is condensed in the 2nd lens plate 4 with the 1st 
lens plate 3, and in the process in which the 2nd lens plate 4 is passed, a random polarization light is 
changed into one kind of polarization light to which the polarization direction was equal, and reaches the 
lighting field 5. 

[0029] The profile configuration of the light source section 2 is carried out from the light source lamp 
201 and the paraboloid reflector 202. a random polarization light emitted from the light source lamp 201 
is reflected in an one direction with the paraboloid reflector 202 — having — abbreviation — it becomes 
the parallel flux of light and incidence is carried out to the 1st lens plate 3. Here, it can replace with the 
paraboloid reflector 202 and an ellipsoid reflector, a spherical-surface reflector, etc. can be used. The 
light source optical axis R makes only the fixed include angle have inclined to the system optical axis L. 

[0030] The appearance of the 1st lens plate 3 is shown in drawing 2 . As shown in this drawing, the 1st 
lens plate 3 is the configuration which the minute rectangle condenser lens 301 which carried out the 
rectangle- like profile arranged in all directions. The light which carried out incidence to the 1st lens 
plate 3 forms the condensing image of the number of the rectangle condenser lenses 301, and the same 
number in a flat surface perpendicular to the system optical axis L according to a condensing operation 
of the rectangle condenser lens 301. Since two or more of these condensing images are exactly 
projection images of a light source lamp, below, they shall be called secondary light source images. 
[0031] Next, with reference to drawing 1 , the 2nd lens plate 4 of this example is explained again. The 
2nd lens plate 4 is a compound layered product which consists of the condenser lens array 410, a 
polarization separation prism array 420, lambda / 2 phase-contrast plate 430, and an outgoing radiation 
side lens 440, and is arranged in the perpendicular flat surface to the system optical axis [ / near the 
location in which secondary light source images with the 1st lens plate 3 are formed ] L. This 2nd lens 
plate 4 has the function as 2nd lens plate of indie crater optical system, the function as a polarization 
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separation component, and the function as a polarization sensing element. 

[0032] The condenser lens array 410 has the almost same composition as the 1st lens plate 3. That is, 
two or more rectangle condenser lenses 301 which constitute the 1st lens plate 3, and condenser lenses 
41 1 of the same number are arranged, and there is an operation which condenses the light from the 1st 
lens plkte 3. The condenser lens array 410 is equivalent to the 2nd lens plate of integrator optical system. 

[0033] It is not necessary to have the dimension configuration where the condenser lens 41 1 which 
constitutes the condenser lens array 410 and the rectangle condenser lens 301 which constitutes the 1st 
lens plate 3 are completely the same, and a lens property. It is desirable to optimize respectively 
according to the property of the light from the light source section 2. However, as for the light which 
carries out incidence to the polarization beam prism array 420, it is ideal that the inclination of the chief 
ray is parallel to the system optical axis L. From this point, or a condenser lens 411 will not have the 
same lens property as the rectangle condenser lens 301 which constitutes the 1st lens plate 3, it shall 
have the same lens property which is considering the configuration of an analog as the rectangle 
condenser lens 301 in many cases. 

[0034] The appearance of the polarization separation prism array 420 is shown in drawing 3 . As shown 
in this drawing, a polarization separation prism array 420 makes the pair which consists of a polarization 
beam splitter 421 which consists of a prism composition object of the shape of the square pole which 
equipped the interior with the polarization demarcation membrane, and a reflective mirror 422 which 
consists of a prism composition object of the shape of the square pole which similarly equipped the 
interior with the reflective film a basic configuration unit, and two or more arrays (are arranged in the 
flat surface in which secondary light source images are formed) carry out superficially in that pair. It is 
regularly arranged so that one pair of basic configuration units may correspond to the condenser lens 
41 1 which constitutes the condenser lens array 410. Moreover, the breadth Wp of one polarization beam 
splitter 421 and the breadth Wm of one reflective mirror 422 are equal. Furthermore, although the value 
of Wp and Wm is set up so that it may be set to one half of the breadth of the condenser lens 411 which 
constitutes the condenser lens array 410 from this example, it is not limited to this. 
[0035] Here, the 2nd lens plate 4 containing the polarization separation prism array 420 is arranged so 
that secondary light source images formed with the 1st lens plate 3 may be located in the part of a 
polarization beam splitter 421 . Therefore, the light source section 2 is arranged so that the light source 
optical axis R may make an include angle slightly to the system optical axis L. 
[0036] If it explains with reference to drawing 1 and drawing 3 , a random polarization light which 
carried out incidence to the polarization separation prism array 420 will be divided into two kinds of 
polarization light, P polarization light and S polarization light, from which the polarization direction 
differs by the polarization beam splitter 421. P polarization light passes a polarization beam splitter 421 
as it is, without changing a travelling direction. On the other hand, it reflects by the polarization 
demarcation membrane 423 of a polarization beam splitter 421, and S polarization light changes a 
travelling direction about 90 degrees, reflects it in the reflector 424 of the adjoining reflective mirror 422 
(reflective mirror which makes a pair), and changes a travelling direction about 90 degrees, and, more 
finally than polarization separation PURIZUMUAREI 420, outgoing radiation is carried out at an 
include angle almost parallel to P polarization light. 

[0037] lambda / 2 phase-contrast plate 430 with which lambda / 2 phase contrast film 431 have been 
arranged regularly are installed in the outgoing radiation side of the polarization separation prism array 
420. That is, lambda / 2 phase contrast film 43 1 are arranged only at a part for the outgoing radiation 
surface part of the polarization beam splitter 421 which constitutes the polarization separation prism 
array 420, and lambda / 2 phase contrast film 431 are not arranged at a part for the outgoing radiation 
surface part of the reflective mirror 422. According to such an arrangement condition of lambda / 2 
phase contrast film 43 1 , in case P polarization light by which outgoing radiation was carried out from 
the polarization beam splitter 421 passes lambda / 2 phase contrast film 431, it receives a rotatory 
polarization operation and is changed into S polarization light. On the other hand, since S polarization 
light by which outgoing radiation was carried out from the reflective mirror 422 does not pass lambda / 
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2 phase contrast film 431, no rotatory polarization operation is received but lambda / 2 phase-contrast 
plate 430 is passed with S polarization light. When the above is summarized, it means that a random 
polarization light had been changed into one kind of polarization light (in this case, S polarization light) 
by the polarization separation prism array 420, and the lambda / 2 phase-contrast plate 430. 
[0038] Thus, the flux of light arranged with S polarization light is led to the lighting field 5 with the 
outgoing radiation side lens 440, and superposition association is carried out on the lighting field 5. That 
is, superposition image formation of the image side started with the 1st lens plate 3 is carried out on the 
lighting field 5 with the 2nd lens plate 4. It separates into two kinds of polarization light from which it 
can come, simultaneously the polarization direction differs by the intermediate polarization separation 
prism array 420 spatially, in case a random polarization light passes lambda / 2 phase-contrast plate 430, 
it is changed into one kind of polarization light, and almost all light attains it to the lighting field 5. For 
this reason, the lighting field 5 will almost be mostly illuminated by homogeneity with one kind of 
polarization light. 

[0039] According to the polarization lighting system 1 of this example, as explained above, a random 
polarization light emitted from the light source section 2 is condensed to the minute predetermined field 
of the polarization separation prism array 420 with the 1st lens plate 3, after separating into two kinds of 
polarization light from which the polarization direction differs spatially, each polarization light is led to 
the predetermined field of lambda / 2 phase-contrast plate 430, and P polarization light is changed into S 
polarization light. Therefore, the effectiveness that the lighting field 5 can be irradiated where most 
random polarization light emitted from the light source section 2 is arranged with S polarization light is 
done so. Moreover, since it is hardly accompanied by optical loss in the conversion process of 
polarization light, it has the description that the use effectiveness of light source light is very high. 
[0040] Furthermore, it is the gestalt which divides into a longitudinal direction two kinds of polarization 
light by which made the minute rectangle condenser lens 301 which constitutes the 1st lens plate 3 from 
this example according to the configuration of the lighting field 5 which is an oblong rectangle 
configuration the oblong rectangle configuration, and outgoing radiation was carried out to coincidence 
from the polarization separation prism array 420. For this reason, lighting effectiveness can be raised, 
without making the quantity of light useless, even when illuminating the lighting field 5 which has an 
oblong rectangle configuration. 

[0041] If a random polarization light is generally simply divided into P polarization light and S 
polarization light using a polarization beam splitter, the width of face of the flux of light by which 
outgoing radiation is carried out from a polarization beam splitter will also enlarge optical system 
according to breadth and it twice. However, since the flux of light broadening which originates in 
carrying out skillful ****** of the process of generation of secondary minute light source images which 
are the description of integrator optical system in the polarization lighting system of this invention, and 
separating polarization light, and is produced is absorbed, the width of face of the flux of light does not 
spread, but has the description which can realize small optical system. 

[0042] (Example 2) Although the light source section 2 needs to be arranged so that the light source 
optical axis R may make few include angles to the system optical axis L so that secondary light source 
images formed with the 1st lens plate 3 may be located in the part of a polarization beam splitter 421 in 
an example 1, it is arranging deflection prism, the light source optical axis R can be made in agreement 
with the system optical axis L, and it can be made to arrange without leaning the light source section. 
[0043] The polarization lighting system 10 concerning the example 2 shown in drawing 4 is the example 
which used deflection prism. As shown in this drawing, in the polarization lighting system 10, the 
deflection prism 6 is arranged between the light source section 2 and the 1st lens plate 3. The light 
which carried out incidence to the deflection prism 6 from the light source section 2 can bend a 
travelling direction slightly with deflection prism, it carries out incidence to the 1st lens plate 3 with a 
certain include angle which is not perpendicular, and it reaches the position of a polarization beam 
splitter 421. 

[0044] Thus, the location of secondary light source images formed with the 1 st lens plate 3 can be set up 
free by installing the deflection prism 6. Therefore, the light source section 2 can be arranged on the 
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system optical axis L, and production of optical system becomes simplicity and easy. 
[0045] Here, in this example, the deflection prism 6 is unified to the field by the side of the incidence of 
the 1st lens plate 3. For this reason, the number of the interfaces which cause reflection loss of light 
between the deflection prism 6 and the 1st lens plate 3 can be decreased. By unifying the deflection 
prism 6 to the 1st lens plate 3, the light from the light source section 2 can be led to the 2nd lens plate 4, 
without losing. 

[0046] (Example 3) In order to enable it to arrange the light source section 2 which needs to be arranged 
in the condition of having leaned slightly to the system optical axis L on the system optical axis L, it is 
realizable also by the approach of using as the lens of an eccentric system the rectangle condenser lens 
301 which constitutes the 1st lens plate 3 besides the approach shown in the above-mentioned example 
2. The example 3 shown in drawin g 5 is the polarization lighting system equipped with such a 
configuration. 

[0047] As shown in drawing 5 , the eccentric system minute condenser lens 310 constitutes the 1st lens 
plate 3 from the lighting system 100 of this example, and the chief ray of the flux of light which carries 
out outgoing radiation of the 1st lens plate 3 is leaned slightly, and it has set up so that secondary light 
source images may be formed in the position of a polarization beam splitter 421. For this reason, the 
light source section 2 can be arranged on the system optical axis L, and production of optical system 
becomes simplicity and easy. 

[0048] (Example 4) The 2nd lens plate 4 used in the above-mentioned example 1 thru/or 3 is all 
equipped with the condenser lens array 410 and the outgoing radiation side lens 440. The light which 
carries out incidence to the polarization beam prism array 410 From it being ideal that the inclination of 
the chief ray is parallel to the system optical axis L The condenser lens array 421 is constituted by the 
same lens as the rectangle condenser lens 301 which constitutes the 1st lens plate 3 in many cases. 
Moreover, the outgoing radiation side lens 440 is required in order to carry out superposition association 
of the flux of light which passed through a different location distant from the system optical axis L on 
the 2nd lens plate 4 on the predetermined lighting field 5. 

[0049] However, while using the condenser lens array 410 as the lens of an eccentric system, it is 
possible by devising the installation include angle of the reflector 424 of the reflective mirror 422 to 
omit the outgoing radiation side lens 440. The polarization lighting system concerning the example 4 
equipped with this configuration is shown in drawing 6 . 

[0050] Since the condenser lens array 410 is constituted from this example using the eccentric system 
condenser lenses 412 and 413 as shown in drawing 6 , the chief ray of P polarization light which passes 
a polarization beam splitter 421 in the part of the condenser lens array 410 can be turned to the core 51 
of a lighting field. To the flux of light which passes the polarization beam splitter 421 in the location 
distant from the system optical axis L, it can respond by enlarging eccentricity of the eccentric system 
condenser lens 412. On the other hand, the chief ray of S polarization light can be turned to the core 51 
of a lighting field also to S polarization light by which outgoing radiation is carried out through a 
polarization beam splitter 421 and the reflective mirror 422 by making the installation include angle of 
the reflector 424 of the reflective mirror 422 into a suitable value. Of course, it is necessary to optimize 
the installation include angle of a reflector separately in this case according to the distance from the 
system optical axis L. 

[0051] By considering as the above configurations, the outgoing radiation side lens 440 becomes 
unnecessary, and low cost-ization of optical system of it is attained. 

[0052] Moreover, with the configuration which does not use an outgoing-radiation side lens like this 
example, the installation of the condenser lens array 410 can also install the condenser lens array 410 in 
the lighting field 5 side depending on [ array / 420 / polarization separation prism ] the lens property of 
the eccentric system condenser lenses 412 and 413 which are not limited to the light source side of the 
polarization separation prism array 420, and constitute the condenser lens array 410, and the 
arrangement include angle of the polarization demarcation membrane 423 of the polarization separation 
prism array 420, and the reflective film 424. 

[0053] (Example 5) the above-mentioned example 1 thru/or 3 - setting - any case - the light source 
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section 2 and the 1st lens plate 3 — the system optical-axis L top — arranging — the sense of the light 
source section 2 — or image formation of the secondary light source images was carried out to the 
position of a polarization beam splitter 421 by adjusting the lens property of the 1st lens plate 3. The 
same result can be obtained to these also by carrying out the parallel displacement of the light source 
section 2 and the 1st lens plate 3 to a system optical axis. 

[0054] Furthermore, when its attention is paid to the magnitude (breadth) of the longitudinal direction of 
the condenser lens 41 1 which constitutes the condenser lens array 410 of the 2nd lens plate 4, since the 
image formation location of secondary light source images is always limited on a polarization beam 
splitter 421, if the breadth of a condenser lens 41 1 is magnitude equal to the breadth Wp of a 
polarization beam splitter 421, it turns out that it functions enough. 

[0055] It is shown as a polarization lighting system 300 applied to an example 5 in drawing 7 in the 
example which incorporated the above contents. In this example, after only the movement magnitude 
(=D) equivalent to one half of the breadth Wp of a polarization beam splitter 421 has carried out the 
parallel displacement of the light source section 2 and the 1 st lens plate 3 in the direction (drawing 
down) in which a polarization beam splitter 421 exists in the polarization separation prism array 420 to 
the system optical axis L, it arranges. Moreover, the condenser lens array 410 of the 2nd lens plate 4 is 
constituted by making it correspond to a polarization beam splitter's existence location, and arranging 
using the condensing half lens 414 which has lens width of face (breadth) equal to the breadth Wp of a 
polarization beam splitter 421 . 

[0056] While the design of optical system becomes easy by considering as the above configurations, 
low-cost-izing of optical system is possible. 

[0057] (Modification of an example 5) In the above-mentioned example 5, the image formation location 
of secondary light source images is using the condensing half lens 414 of magnitude with the breadth 
equal to the breadth Wp of a polarization beam splitter 421 as a condenser lens 411 paying attention to 
the point always limited on a polarization beam splitter 421 . Such a condensing half lens 414 is 
manufactured by cutting the both ends of the condenser lens 411 shown in the usual condenser lens 1, 
for example, the example mentioned above, thru/or 3. 

[0058] However, those who used the usual condenser lens 41 1 as shown in an example 1 thru/or 3 may 
be more advantageous in the point of cost etc. rather than adopting the condensing half lens 414 
depending on the case. 

[0059] The example of a configuration at the time of using the condenser lens 411 currently used in an 
example 1 thru/or 3 for drawing 8 instead of the condensing half lens 414 in consideration of this point 
is shown. Polarization lighting-system 300A of the whole configuration shown in this drawing is the 
same as that of the polarization lighting system 300 concerning the above-mentioned example 5. 
Different points are that it is the condenser lens 411 same as a condenser lens which constitutes the 
condenser lens array 410 as what is being used by not a half lens but the example 1 thru/or 3, and that 
these condenser lenses 41 1 are in the location which only the amount of the one half of the width of face 
Wp moved towards the cross direction of a polarization beam splitter 421. 

[0060] (Example 6) In each example mentioned above, the reflector 424 of the polarization demarcation 
membrane 423 of the polarization beam splitter 421 currently formed in the polarization separation 
prism array 420 which is one of the components of the 2nd lens plate 4, and the reflective mirror 422 
inclines in the same direction to the system optical axis L. Instead of adopting this configuration, the 
configuration in which the inclination direction of the polarization demarcation membrane 423 and the 
reflective film 424 serves as a candidate for right and left to the system optical axis L is also 
employable. 

[0061] The polarization lighting system 500 with which the polarization separation prism array equipped 
with this configuration was included in drawing 9 is shown. The profile configuration also of the 
polarization lighting system 500 of this example is carried out like each example mentioned above from 
the light source section 2 arranged in accordance with the system optical axis L, the 1st lens plate 3, and 
the 2nd lens plate 4. The light by which outgoing radiation was carried out from the light source section 
2 is condensed in the 2nd lens plate 4 with the 1st lens plate 3, and in the process in which the 2nd lens 
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plate 4 is passed, a random polarization light is changed into one kind of polarization light to which the 
polarization direction was equal, and reaches the lighting field 5. 

[0062] The minute condenser lens 311 which consists of a decentered lens is arranged, and the usual 
minute condenser lens 312 is arranged on that outside at the system optical-axis L side whose 1st lens 
plate 3 of this polarization lighting system 500 is that core side. The minute condenser lens 311 which 
consists of a decentered lens is arranged by axial symmetry to the system optical axis L, and 
equalization of the brightness in the lighting field 5 is attained. 

[0063] The 2nd lens plate 4 has the composition that the condenser lens array 410, the polarization 
separation prism array 420, the lambda / 2 phase-contrast plate 430, and the outgoing radiation side lens 
440 were arranged in this sequence from that optical incidence side like each above-mentioned example. 
The 2nd lens plate 4 is arranged in the perpendicular flat surface to the system optical axis L near the 
location in which secondary light source images with the 1st lens plate 3 are formed. 
[0064] In the condenser lens array 410, the condenser lens 415 which similarly consists of a decentered 
lens is arranged near the formation location of secondary light source images by each minute condenser 
lens 311 which consists of a decentered lens of the 1st lens plate 3. Moreover, near the formation 
location of secondary light source images by each minute condenser lens 312 of the 1st lens plate 3, the 
condenser lens 416 of this usual cardiac system is arranged. Here, each condenser lenses 415 and 416 
which constitute the condenser lens array 410 are set as sufficient magnitude to include secondary light 
source images formed here. That is, secondary light source images formed in the core side of the system 
optical axis L are larger than secondary light source images formed in the periphery side. For this 
reason, in this example, it is set as the big dimension compared with the condenser lens 416 located in a 
circumference side in the eccentric condenser lens 415 located in the system optical-axis L, i.e., core of 
condenser lens array 410, side. 

[0065] Thus, since the magnitude of the condenser lenses 415 and 416 which constitute the near 
condenser lens array 410 of the 2nd lens plate 4 is changed by the thing by the side of the core of the 
2nd lens plate, and the thing by the side of the circumference Polarization beam splitter 421 A currently 
formed in the polarization separation prism array 420 arranged at the outgoing radiation side of the 
condenser lens array 410, The dimension of 42 IB and the reflective mirrors 422 A and 422B is also 
made to correspond to this, and the thing by the side of a core is made into the big dimension compared 
with the thing by the side of the circumference. 

[0066] Moreover, in the polarizing prism array 410 of this example, polarization beam splitter 421 A 
which is in a symmetrical condition and by which polarization demarcation membrane 423A was 
formed in the interior towards the cross direction centering on the system optical axis L is arranged, and 
reflective mirror 422A by which reflective film 424A was formed in the interior is arranged at these 
both sides. Furthermore, reflective mirror 422B of a small dimension is arranged at these both sides. 
Reflective film 424B currently formed in reflective mirror 422B of these small dimensions inclines to 
hard flow with reflective film 424of reflective mirror 422 A of big dimension located inside A. 
Polarization beam splitter 42 IB of a small dimension is arranged at the both sides of reflective mirror 
422B of the small dimension of this configuration, respectively. Polarization demarcation membrane 
423B currently formed in such polarization beam splitter 42 IB also inclines to hard flow with 
polarization demarcation membrane 423of polarization beam splitter 421 A of big dimension located 
inside A. 

[0067] As mentioned above, while being able to improve the use effectiveness of light source light 
further by optimizing the dimension configuration of the condenser lens which constitutes the condenser 
lens array 410, the polarization beam splitter which constitutes the polarization separation prism array 
420, and a reflective mirror according to the location and magnitude of secondary light source images 
formed with the 1st lens plate 3, there is effectiveness which can miniaturize the 2nd lens plate 4. 
[0068] (Example 7) In the above-mentioned example 6, it was made to correspond to the magnitude of 
secondary light source images formed with the 1st lens plate 3, and the dimension configuration of each 
condenser lens which constitutes the condenser lens array 410 of the 2nd lens plate 4 is set up. Similarly, 
the dimension configuration of each polarization beam splitter which constitutes the polarization 
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separation prism array 420, and a reflective mirror is set up. 

[0069] However, you may make it make only the dimension configuration of the magnitude of each 
prism which constitutes the condenser lens array 410 using the condenser lens of the same dimension 
configuration, and constitutes the polarization separation prism array 420, i.e., the polarization beam 
splitter currently formed in them, and a reflective mirror correspond to the magnitude of secondary light 
source images. 

[0070] The example of the polarization lighting system equipped with this configuration is shown in 
drawing 10 . Fundamentally, the polarization lighting system 600 shown in this drawing has the same 
composition as polarization lighting-system 3 00 A which is the modification of the example 5 mentioned 
above. Therefore, the part used as the description is explained below. 

[0071] The condenser lens array 410 which constitutes the 2nd lens plate 4 is constituted from 
condenser lens 416A of the same configuration and the same dimension thru/or 416D by the polarization 
lighting system 600 of this example. 

[0072] However, the magnitude of the polarization beam splitter currently formed in the polarization 
separation prism array 420 and a reflective mirror is changed according to the magnitude of secondary 
light source images formed. That is, since secondary light source images formed in the core side by the 
side of the system optical axis L are large, it is made to correspond to it and big polarization beam 
splitter 425A and reflective mirror 425B are arranged. On the other hand, in the circumference side 
distant from the system optical axis L, since secondary light source images formed are relatively small, 
it was made to correspond to it and small polarization beam splitter 426A and reflective mirror 426B are 
arranged relatively. 

[0073] Here, in each condenser lens 416A thru/or 416D which constitutes the near condenser lens array 
410 of each lens 314A which constitutes the 1st lens plate 3 thru/or 31 4D, and the 2nd lens plate 4, the 
lens of an eccentric system is used for some of those lenses. Moreover, the array to which only the 
distance D fixed from the system optical axis L carried out the parallel displacement of the light source 
optical axis R as well as the above-mentioned example 5 is adopted. In addition, the parallel 
displacement only of the same amount is made to have carried out in the same direction so that the core 
of the lens plate [ 1 st ] 3 may correspond with a light source optical axis. 

[0074] It enables it to form in the part of a polarization beam splitter secondary light source images 
obtained through the 1st lens plate 3 by adopting these configurations. 

[0075] in addition, making which lens of value [ of the distance D in drawing 10 ], condenser lens 314A 
or 314D, and condenser lens 416A thru/or the 416D into the thing of an eccentric system — moreover, 
into how much eccentricity of the lens of the eccentric system to be used is made is a matter influenced 
by the design of optical system, therefore, these matters are determined uniquely — not having — each — 
it is the thing of the property which should be determined according to a concrete equipment 
configuration. 

[0076] In addition, in this example, each condenser lens 416A thru/or 416D which constitutes the near 
condenser lens array 410 of the 2nd lens plate 4 is using the lens of this cardiac system. However, 
condenser lens 416A of the same configuration and the same dimension thru/or 416D are stuck on the 
polarization beam splitters 425A and 426A from which magnitude differs as mentioned above, therefore 
there is a gap at those cores. For this reason, condenser lens 416A of these cardiac systems of these 
thru/or 416D are using the lens of an eccentric system, and an EQC as a result. 

[0077] Thus, in the polarization lighting system 600, it has condenser lens 41 6A of magnitude thru/or 
416D corresponding to the magnitude of secondary light source images formed. Use effectiveness is 
improvable in light with this configuration as well as the above-mentioned example 6. 
[0078] Moreover, the condenser lens array 410 of the 2nd lens plate 4 is constituted from condenser lens 
416A of the same configuration and the same dimension thru/or 416D by this example. Therefore, there 
is also an advantage that production of a condenser lens array is easy. 

[0079] (Projection mold display using the polarization lighting system of an example 1) The example of 
the projection mold display with which the polarization lighting system 100 shown in drawing 5 among 
the example 1 thru/or the polarization lighting system of 6 was built into drawing 1 1 is shown. 
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[0080] As shown in drawin g 1 1 , the polarization lighting system 100 of the projection mold display 
3400 of this example A random polarization light which was equipped with the light source section 2 
which carries out outgoing radiation of the random polarization light to an one direction, and was 
emitted from this light source section 2 After being led to the position of the 2nd lens plate 4 in the 
condition of having been condensed with the 1st lens plate 3, the polarization separation prism array 420 
in the 2nd lens plate 4 separates into two kinds of polarization light. Moreover, about P polarization 
light, it is changed into S polarization light by lambda / 2 phase-contrast plate 430 among each separated 
polarization light. 

[0081] First, in the blue green reflective dichroic mirror 3401, red light penetrates the flux of light by 
which outgoing radiation was carried out from this polarization lighting system 100, and blue glow and 
green light reflect it. It is reflected by the reflective mirror 3402 and red light reaches the 1st liquid 
crystal light valve 3403. On the other hand, among blue glow and green light, it is reflected by the green 
reflective dichroic mirror 3404, and green light reaches the 2nd liquid crystal light valve 3405. 
[0082] Here, since blue glow has the longest optical path length among each colored light, to blue glow, 
the light guide means 3450 which consisted of relay lens systems which consist of the incidence side 
lens 3406, a relay lens 3408, and an outgoing radiation side lens 3410 has been established. That is, after 
blue glow penetrates the green reflective dichroic mirror 3404, it is first led to a relay lens 3408 through 
the incidence side lens 3406 and the reflective mirror 3407, after it converges on this relay lens 3408, by 
the reflective mirror 3409, is led to the outgoing radiation side lens 3410, and reaches the 3rd liquid 
crystal light valve 341 1 after an appropriate time. Here, after the 1st thru/or 3rd liquid crystal light valve 
3403, 3405, and 341 1 modulates each colored light and includes the image information corresponding to 
each color, it carries out incidence of the modulated colored light to a dichroic prism 3413 (color 
composition means). The dielectric multilayers of the red reflex and the dielectric multilayers of blue 
reflection are formed in the dichroic prism 3413 in the shape of a cross joint, and compound each 
modulation flux of light to it. The flux of light compounded here will pass the projection lens 3414 
(projection means), and will form an image on a screen 3415. 

[0083] Thus, in the constituted projection mold indicating equipment 3400, the liquid crystal light valve 
of the type which modulates one kind of polarization light is used. Therefore, when a random 
polarization light was led to the liquid crystal light valve using the conventional lighting system, the one 
half of the random polarization light had the trouble of suppressing generation of heat of a polarizing 
plate and that it was large-sized and a cooling system with the big noise was required while the use 
effectiveness of light was bad, since it was absorbed with the polarizing plate (not shown) and changed 
to heat. However, with the equipment 3400 of this example, this trouble is improved sharply. 
[0084] That is, in the polarization lighting system 100, only to one polarization light, for example, P 
polarization light, a rotatory polarization operation is given with lambda / 2 phase-contrast plate 430, 
and it considers as the condition that the polarization light, for example, S polarization light, and the 
plane of polarization of another side gathered, in the projection mold display 3400 of this example. So, 
since the polarization light to which the polarization direction was equal is led to the 1st thru/or 3rd 
liquid crystal light valve 3403, 3405, and 341 1, there can be very little light absorption by the polarizing 
plate, therefore its use effectiveness of light can improve, and it can acquire a bright projection image. 
Moreover, since the amount of light absorption by the polarizing plate decreases, the temperature rise in 
a polarizing plate is controlled. Therefore, the miniaturization of a cooling system and low noise-ization 
can be attained and a highly efficient projection mold display can be realized. 
[0085] Furthermore, in the polarization lighting system 100, two kinds in all of polarization light is 
divided into the configuration of a condenser lens 41 1 in the longitudinal direction in the 2nd lens plate 
4. Therefore, the lighting field which did not make the quantity of light useless and carried out the 
oblong rectangle configuration can be formed. Therefore, the polarization lighting system 100 is legible, 
and fits the oblong liquid crystal light valves which can project a powerful image. 
[0086] As the previous example 1 was explained, in spite of having incorporated the polarization 
conversion optical element, with the polarization lighting system 100 of this example, the flux of light 
broadening which carries out outgoing radiation of the polarization conversion prism array 420 is 
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stopped. In case this illuminates a liquid crystal light valve, it means that there is almost no light which 
carries out incidence to a liquid crystal light valve with a big include angle, therefore, the f number is 
small — even if it does not use the projection lens of the diameter of macrostomia extremely, a bright 
projection image is realizable. 

[0087] Moreover, in this example, as a color composition means, since the dichroic prism 3413 is used, 
it can miniaturize. Moreover, since the optical path length between the liquid crystal light valves. 3403, 

3405, and 341 1 and the projection lens 3414 is short, even if it uses the projection lens of comparatively 
small aperture, a bright projection image is realizable. Moreover, although the optical path lengths 
differ, since, as for each colored light, only one optical path of the three optical paths has established the 
light guide means 3450 constituted by the relay lens system which consists of the incidence side lens 

3406, a relay lens 3408, and an outgoing radiation side lens 3410 to blue glow with the longest optical 
path length at this example, color nonuniformity etc. does not arise. 

[0088] In addition, as a projection mold display, the mirror optics system which used the dichroic mirror 
of two sheets for the color composition means can also constitute. Of course, the bright high-defmition 
projection image excellent in the use effectiveness of light can be formed like [ it is possible to 
incorporate the polarization lighting system of this example also in such a case, and ] the case where it is 
this example. 

[0089] (Other operation gestalten) In each still more nearly above-mentioned example, although it is a 
polarization separation means, for example, he is trying to arrange P polarization with S polarization, of 
course, the polarization direction may be arranged with which direction. Moreover, to the both sides of P 
polarization light and S polarization light, by the phase contrast layer, a rotatory polarization operation 
may be given and plane of polarization may be arranged. 

[0090] On the other hand, in each example, what consists of a general high polymer film as lambda / a 2 
phase-contrast plate is assumed. However, these phase contrast plates may be constituted using the 
Twisted Nematic liquid crystal (TN liquid crystal). Since the wavelength dependency of a phase contrast 
plate can be made small when TN liquid crystal is used, compared with the case where a general high 
polymer film is used, the polarization conversion engine performance of lambda / 2 phase-contrast plate 
can be raised. 
[0091] 

[Effect of the Invention] As explained above, in the polarization lighting system concerning this 
invention, the polarization light to which the polarization direction was equal can be irradiated to an 
exposure field. Therefore, since the polarization light to which plane of polarization was equal can be 
supplied to a liquid crystal light valve when the polarization lighting system concerning this invention is 
used for the projection mold display using a liquid crystal light valve, the use effectiveness of light can 
improve and the brightness of a projection image can be improved. Moreover, since the amount of light 
absorption by the polarizing plate decreases, the temperature rise in a polarizing plate is controlled. So, 
the miniaturization of a cooling system and low noise-ization are realizable. 

[0092] Moreover, in this invention, the spatial breadth produced according to separation of polarization 
light using the process of generating secondary minute light source images which are the description of 
integrator optical system is avoided. Therefore, in spite of being the optical system equipped with the 
polarization sensing element, an equipment dimension can be held down to the dimension of same 
extent as the conventional lighting system. 

[0093] Since the polarization beam splitter thermally equipped with stable dielectric multilayers is used 
as a polarization separation means further again, the polarization separability ability of the polarization 
separation section is thermally stable. For this reason, the polarization separability ability always 
stabilized also in the projection mold display with which a big optical output is demanded can be 
demonstrated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st lens plate for the polarization direction to consist of two or more rectangle condenser 
lenses which have the light source section which carries out outgoing radiation of the random light, and 
a rectangle-like appearance, condense the light by which outgoing radiation is carried out from said light 
source section, and form two or more secondary light source images, It is placed near the location in 
which said two or more secondary light source images are formed. A condenser lens array, It has a 
polarization separation prism array, lambda / 2 phase-contrast plate, and the 2nd lens plate equipped 
with the outgoing radiation side lens. Said condenser lens array consists of two or more condenser 
lenses. Said polarization separation prism array Divide a random polarization light into P polarization 
light and S polarization light, and it consists of two or more polarization beam splitters and two or more 
reflective mirrors. It is the polarization lighting system characterized by arranging the aforementioned 
lambda / 2 phase-contrast plate at the outgoing radiation side side of said polarization separation prism 
array, and arranging said outgoing radiation side lens at the outgoing radiation side side of the 
aforementioned lambda / 2 phase-contrast plate. 

[Claim 2] Said condenser lens which constitutes said 2nd lens plate in claim 1 is a polarization lighting 
system characterized by being said rectangle condenser lens and analog which constitute said 1st lens ' 
plate. 

[Claim 3] Two or more aforementioned polarization beam splitters which constitute said 2nd lens plate 
in claim 1 are polarization lighting systems characterized by being set as the dimension configuration 
corresponding to the magnitude and the configuration of said secondary light source images which are 
formed as said rectangle condenser lens which constitutes said 1st lens plate be alike, respectively. 
[Claim 4] Said condenser lens which constitutes said 2nd lens plate in claim 3 is a polarization lighting 
system characterized by being set as the dimension configuration corresponding to the magnitude and 
the configuration of said secondary light source images which are formed as said rectangle condenser 
lens which constitutes said 1 st lens plate be alike, respectively. 

[Claim 5] The polarization lighting system characterized by arranging the deflection lens between said 
light source section and said 1st lens plate in claim 1 thru/or which term of 4. 

[Claim 6] It is the polarization lighting system characterized by uniting said deflection lens with said 1st 
lens plate in claim 5. 

[Claim 7] At least one of said rectangle condenser lenses which constitute said 1st lens plate in claim 1 
thru/or which term of 4 is the polarization lighting system characterized by being the lens of an eccentric 
system. 

[Claim 8] At least one of said condenser lenses which constitute said condenser lens array of said 2nd 
lens plate in claim 1 thru/or which term of 4 is the polarization lighting system characterized by being an 
eccentric system lens. 

[Claim 9] The polarization lighting system characterized by omitting said outgoing radiation side lens 
which is the component of said 2nd lens plate by adjusting the eccentricity of said eccentric system lens 
of said condenser lens array at least in claim 8. 
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[Claim 10] The polarization lighting system characterized by arranging in claim 1 thru/or which term of 
4 in the location where only the amount of the one half of the breadth of said polarization beam splitter 
carried out the parallel displacement of the optical axis of said light source section, and said 1st lens 
plate to the system optical axis. 

[Claim 11] The breadth of said condenser lens which constitutes said condenser lens array of said 2nd 
lens plate in claim 1 thru/or which term of 10 is a polarization lighting system characterized by being 
equal to the breadth of said polarization beam splitter. 

[Claim 12] It is the polarization lighting system characterized by forming the aforementioned lambda / 2 
phase-contrast plate with TN (Twisted Nematic) liquid crystal in claim 1 thru/or which term of 1 L 
[Claim 13] Said polarization separation prism array is a polarization lighting system characterized by 
having the square pole-like prism composition object with which the reflective film was formed in the 
interior as said reflective mirror while having the square pole-like prism composition object with which 
said polarization demarcation membrane was formed in the interior as said polarization beam splitter in 
claim 1 thru/or which term of 12. 

[Claim 14] Said prism composition object with which said polarization demarcation membrane was 
formed in claim 13, and said prism composition object with which said reflective mirror was formed are 
a polarization lighting system characterized by being arranged by the single tier in the direction of a 
right angle to said system optical axis. 

[Claim 15] Said prism composition object with which said polarization demarcation membrane was 
formed in claim 14, and said prism composition object with which said reflective mirror was formed are 
a polarization lighting system characterized by being arranged so that each of said polarization 
demarcation membrane may serve as whenever [ almost same tilt-angle ] to said system optical axis 
while being arranged by turns in the direction of a right angle to said system optical axis. 
[Claim 16] Said prism composition object with which said polarization demarcation membrane was 
formed in claim 14, and said prism composition object with which said reflective mirror was formed are 
a polarization lighting system with which it is characterized by arranging each of said polarization 
demarcation membrane by whenever [ symmetrical tilt-angle ] to the optical axis concerned on both 
sides of said system optical axis while being arranged in the direction of a right angle to said system 
optical axis. 

[Claim 17] In the projection mold display which has the modulation means equipped with the liquid 
crystal light valve in which the polarization light contained in the flux of light from a polarization 
lighting system and this polarization lighting system is modulated, and image information is included, 
and the projection optical system which indicates the modulation flux of light by projection on a screen 
Said polarization lighting system consists of two or more rectangle condenser lenses which have the 
light source to which the polarization direction carries out outgoing radiation of the random light, and a 
rectangle-like appearance, and condenses the light by which outgoing radiation is carried out from said 
light source. It is placed near the location in which the 1 st lens plate and said two or more secondary 
light source images for forming two or more secondary light source images are formed. It has the 2nd 
lens plate equipped with the condenser lens array, the polarization separation prism array, the outgoing 
radiation side lens, and the lambda / 2 phase-contrast plate. It is what said condenser lens array consists 
of two or more condenser lenses, and divides polarization light with said random polarization separation 
prism array into.P polarization light and S polarization light. It is the projection mold display which 
consists of two or more polarization beam splitters and two or more reflective mirrors, and is 
characterized by arranging the aforementioned lambda / 2 phase-contrast plate at the outgoing radiation 
side side of a polarization separation prism array. 

[Claim 18] The projection mold display characterized by to be given on a screen a projection indication 
of the synthetic flux of light which has further a colored-light separation means divide the flux of light 
from said polarization lighting system into the two or more flux of lights, and a colored-light 
composition means compound the modulation flux of light after becoming irregular with said 
modulation means, in claim 17, and was acquired by the colored-light composition means concerned 
through said projection optical system. 
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